Aim: Vasectomy is performed in deer for population control, maintain pedigreed animals and prevent inbreeding. Conventional procedure of vasectomy required a long-term anesthesia and longer duration of hospitalization, which often result in stress, morbidity and mortality. A study was conducted to capture, neuter and release the deer with minimal hospitalization and stress by adopting three finger palpation technique of vas deferens and performing vasectomy through a key-hole incision.
Introduction
Wild animals are valuable natural resources and vital components of a healthy eco system. Conservation programs are focused on increasing the population which is extremely successful, and certain species are locally overabundant. Various birth control programs are adopted to control the population, maintain pedigreed animals and prevent inbreeding. Overabundant spotted deer and sambar deer often warrant appropriate population control measures. Vasectomy is a safe population control measure which is effective and also satisfies the welfare concern [1]. Complications of conventional vasectomy reported are hematomas, bleeding, bursting, infection, longer duration of anesthesia and surgery associated with stress [2] in which the skin incision is made to a length of about 4-6 cm [3] .
Currently no-scalpel vasectomy in human is considered as an adorned technique with less complication, wherein the vas deferens is located, fixed and scrotal skin is punctured to access the vas deferens using a scalpel or no-scalpel method, popularized by Li et al. [4] . Deer being highly susceptible to stress, they have to be chemically restrained with appropriate anesthetic drugs and immobilization techniques. Early release or less hospitalization is an ideal practice for less morbidity and mortality which warrants minimal scrotal incision and no post-operative complication.
The key-hole surgical procedure of vasectomy described was performed by palpation of vas deferens by three finger technique.
Materials and Methods
The three male spotted deer aged between 4 and 6 years and three male sambar deer aged between 4 and 5 years were chemically immobilized with xylazine and ketamine each at the dose of 1.00 mg/kg and 5.00 mg/kg respectively through a dart syringe using a blow gun. The sambar deer weighed between 60 and 115 kg and the spotted deer weighed between 50 and 65 kg. After immobilization, the animals were positioned under right lateral recumbency. Two sambar deer required additional dose of ketamine, which was administered using handheld syringe at the dose of 2.50 mg/kg. The upper hind limb was pulled cranially to expose the scrotum. The procedure described is for a right handed surgeon. The scrotum and adjacent site were prepared for aseptic surgery. The spermatic cord of the lower testis was grasped at the neck of the scrotum with three fingers; the middle finger below and the thumb and index fingers above, crossing the neck of the scrotum to expose the anterior aspect ( Figure-1) , so as to enable the surgeon to lift the spermatic cord upwards with the middle finger. The spermatic cord was palpated and swept towards the median raphe with the thumb. By gentle to and fro movement of the thumb over the spermatic cord and upward pressure from the middle finger and downward pressure from the index finger and thumb the vas deferens was felt as a piece of cooked spaghetti at the caudal aspect of the spermatic cord and fixed in position between the thumb and middle finger. A small skin incision of <5 mm was made cranial to the thumb using No. 10 Bard Parker blade at the neck of the scrotum to pierce the scrotal skin ( Figure-2 ) and tunica vaginalis and the vas deferens was exposed (Figure-3) . The vas deferens appeared as a glistening milky white tubular structure and was lifted as a loop using a hemostat (Figure-4) . The exteriorized loop around 1 inch length was resected using electrocautery. The same procedure was repeated for the other vas deferens, where the vas deferens was swept away from the median raphe. Both the wounds of 5 mm were sealed with methyl methacrylate skin glue. The deer were immunized with tetanus toxoid 5 Lf units and were released after recovery. The deer was observed post-operatively.
Results
The dose of xylazine and ketamine at the rate of 1.00 mg and 5.00 mg/kg induced good immobilization to restrain the spotted and sambar deer on lateral recumbency without physical restraint. Sambar deer required additional dose of ketamine. The time taken for induction of immobilization was 12.64±1.52 min and the duration of immobilization and anesthesia was 25.33±2.76 min, which was sufficient to perform bilateral vasectomy and the mean duration of surgery was 8.12±1.54 min. No intra-operative complication was recorded.
The scrotal skin was thicker in deer, and the vas deferens could be palpated between the thumb and middle finger on the anterior aspect of the neck of the scrotum rather than the posterior aspect as a piece of cooked spaghetti. Small puncture over the secured vas deferens sufficiently penetrated the scrotal skin and tunica vaginalis, through which the vas deferens could be visualized as a glistening milky white color tubular structure. Electrocautery was applied following exteriorization of the vas deferens for resection and no ligature was applied. The key-hole incision was sealed with methyl methacrylate skin glue. Following recovery the deer were released and no post-operative complication was noticed.
Discussion
Xylazine-ketamine combination at the dose of 1.00 and 5.00 mg/kg respectively induced immobilization and anesthesia with good muscle relaxation for a period of 25 min, which was sufficient for the entire procedure of bilateral vasectomy by three finger palpation technique and key-hole incision; revealing xylazine and ketamine combination was a safe and effective anesthetic regimen in spotted and sambar deer for immobilization and minor surgical or diagnostic procedures [5, 6] .
Three finger palpation technique of vas deferens was described for no-scalpel vasectomy in man [4, [7] [8] [9] . Under palpation, the vas deferens could easily be fixed, exteriorized and lifted using a hemostat through the key-hole incision. The bundle of spermatic cord was not exteriorized or no traction was applied as in conventional open technique [2, 3] , which might result in pain, swelling and infection [10] . Complications reported earlier following vasectomy such as bleeding, pain, swelling and delayed wound healing were not observed because finger palpation technique provided guidance for easy access of vas deferens through a key-hole incision with minimal tissue damage, less bleeding and no complication. Electrocautery was found to be safe and effective without failures [11] [12] [13] .
The time taken for bilateral vasectomy was less than the conventional vasectomy procedure, due to shorter duration of recumbency, anesthesia, minimal ventilation-perfusion mismatch [14] and requirement of additional doses of anesthetic drugs [15, 16] . Stress and stress related complications like hyperthermia [17, 18] , captive myopathy [19, 20] and mortality were thereby avoided. Animals could be released on the same day following recovery.
Conclusion
Three finger palpation technique of vas deferens provided guidance for easy access to vas deferens through key-whole incision for vasectomy and early release of deer without complication.
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